We have investigated the effects of magnetic Ni and nonmagnetic Zn impurities on the superconductivity in undoped T'-La 1.8 Eu 0.2 CuO 4 (T'-LECO) with the Nd 2 CuO 4 -type structure, using the polycrystalline bulk samples, to clarify the pairing symmetry. It has been found that both suppression rates of the superconducting transition temperature T c by Ni and Zn impurities are nearly the same and are very similar to those in the optimally doped and overdoped regimes of hole-doped T-La 2−x Sr x CuO 4 with the K 2 NiF 4 -type structure. These results strongly suggest that the superconductivity in undoped T'-LECO is of the d-wave symmetry and is mediated by the spin fluctuation. * E-mail: tkawamata@teion.apph.tohoku.ac.jp J. Phys. Soc. Jpn.
The study of the effects of magnetic and nonmagnetic impurities on the superconductivity is useful to clarify the pairing symmetry of the superconductivity, because in a conventional s-wave superconductor, the SC transition temperature T c is suppressed by magnetic impurities more rapidly than by nonmagnetic impurities. In an unconventional superconductor with a sign-changing SC gap such as a d-wave superconductor, on the other hand, T c is rapidly suppressed by nonmagnetic impurities as well as by magnetic impurities. In fact, many studies of the impurity effect on T c have been carried out in high-T c cuprate superconductors. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] In hole-doped T-La 2−x Sr x CuO 4 (T-LSCO), the suppression of T c by nonmagnetic Zn is comparable or even slightly larger than the suppression by magentic Ni. 16-19, 22, 23, 27, 28 is very similar to that of hole-doped T-LSCO with the different T-type structure. 16-19, 22, 23, 27, 28 Accordingly, this result suggests that the mechanism of the T c suppression by the Ni and Zn substitution in T'-LECO is similar to that in T-LSCO.
In various high-T c cuprate superconductors, although the impurity effect on T c has been investigated, 30 the mechanism of the T c suppression has not yet been understood systemati-LETTERS cally. In this situation, it is a plausible understanding that the T c suppression by impurities is due to the effect of carrier localization in the underdoped regime of hole-doped superconductors, while it is due to the pair-breaking effect based on the Abrikosov-Gorkov theory 41 in the overdoped regime. 25 In hole-doped cuprate superconductors, in fact, the decrease in T c /T c0 , where T c0 is T c at y = 0, with increasing impurity-concentration in the optimally doped and overdoped regimes is smaller than that in the underdoped regime and is independent of the carrier concentration. To confirm this, the values of T c /T c0 were plotted as shown in Fig. 4(f) . 
